Differential regulation of Rad18 through Rad6-dependent mono- and polyubiquitination.
Rad18 is involved in postreplication repair mainly through monoubiquitination of proliferating cell nuclear antigen (PCNA). Here we show that Rad18 protein was detected in human cells as two major bands at 75 and 85 kDa by Western blot. The bands were identified as nonubiquitinated and monoubiquitinated forms of Rad18, respectively, by mass spectrometry. Multiple ubiquitinated bands of Rad18 were detected in vitro in the presence of E1, E2 (Rad6), and methylated ubiquitin, indicating that Rad18 was monoubiquitinated at multiple sites through autoubiquitination. Rad18 self-associates, and this interaction was abolished by replacing one of the conserved cysteine residues with phenylalanine in the zinc finger domain (C207F). In the C207F mutant Rad18, monoubiquitination of Rad18 was not observed in vivo, suggesting that self-association was critical for monoubiquitination. Monoubiquitinated Rad18 was detected mainly in the cytoplasm, whereas nonubiquitinated Rad18 was detected predominantly in the nuclei. Furthermore, Rad18 was shown to be polyubiquitinated in cells treated with proteasome inhibitors. Purified Rad18 was also polyubiquitinated in an in vitro system containing E1, E2 (Rad6), and ubiquitin, and it was degraded by the addition of proteasomes. These results suggest that the amount of Rad18 in the nucleus is regulated differentially by mono- and polyubiquitination.